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Abstract of JP521 8365 

PURPOSErTo provide a method of manufacturing a high performance SOI substrate which may be 
applied for manufacture of a large scale integrated circuit to form a silicon single crystal thin film on a 
transparent insulating substrate with a sticking method. CONSTITUTION:A porous silicon 101 is formed 
by anodizing the entire part of a silicon single crystal substrate 1 00 and elements are formed on an 
epitaxial layer by epitaxially growing a silicon single crystal thin film 1 02 on the one surface thereof. An 
element forming surface 109 is stuck to a supporting substrate 1 1 1 with wax to selectively etch the 
porous silicon 101 . Next, after an epitaxial layer forming elements is bonded with a transparent 
insulating substrate 110 mainly consisting of Si02 using a bonding agent 108, the wax 103 is heated 
and softened to separate the supporting substrate 111 from the epitaxial layer forming elements. 
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[0 0 0 1 3 
[0 0 0 2] 

Silicon on Insulator (SOI) S»iL/T 
«*<W-r •&::<!: ^<©P^;5tfijc2nT€ffc. BP"£ 

s o 1 mmzmm-rz uit. 1 . n*ft:£HBft'ft&'? 
K*a^pr«6. 2. ^imsMftticsn-c^s. 3. 
»m®mtf&Mztinsm<t&i>]m. 4. -j7xjpxg^« 

5. 7v?7y7*mitT;ZZ>, 6. »K<t 
ffij«*»»6n*. ±©J:"5&7 f A-f X4#t£±©^<©5flJ 

^c^-hfci^d so immcom 

rt^tt, Special Issue: "Single-crystal sil 

icon on non-single-crystal insulators " ;edited by 
G. W. Cul len, Journal of Crystal Growth, volume 63, no 
3. pp429 -590(1983). *©Xtt(C* <Jrfe e>nT^-5. 
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i^i-5iS*-^ff^)btlTt^. tHJxtiZMR, S I MO 
X. ISOpMSO I ^c^fT$)^><. 

[0 0 0 5] ZMR(Zone Melting Recrystal 1 ization) 

ttisio, KT««$nfe*iga->U3>»«©-gi5 
-> u n >a t-m^«, u— tf-Tt^^x^^^- t-A 

fc^B4SieSt'«fcO*iga->U3>^S:S i O, ±!CfiK 
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nted Oxygen) <hte. -> U n >¥^ft*«*0^5g©'f ;* 
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tussle, it^75^5x^osa«^««T$)^>«^ 
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ti&5 2R©sifff(s«ii±H 1 m^mm^sncD 
mwz£.otoo-&t>i±2>e>t>mist>xmMx3c>z. 

zmmmmzmwumm ©8t« £/b t^xas 0 # # -5. 

<hl^ 5 Sfl5d*£^£;ftTH •&(!(. Sumiyoshi et. al, 1989 
IEDM attended paper: technical digest pl65)„ 

[ooio] vfrLts.tf*,z\<Dj5m\zis^x\t, umib 
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[0 0 15] Sfc. *«W©#i**JlH t ©fts«2ra;tt. 



( 4 ) 

5 

[0 0 16] *3fiWO*W#3lH t ©fP«*ffi»4. 
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[0 0 18] t>"5-O0)#tttt. Itf^ + ->tMlf$ 
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R&SflSJfctfgfc 2 0 o-r^t 
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5(C^-Ti)©T> IEttS2 0 5©*BfCt)»7-yg?^ 

[0 0 3 4] »ffi<bfi£*fr3«8Sffitt, i^tSmA/ 
cm' T<&9, &/hffltt*T&tt*U»t;&Sfc^. £©ffi 
ti^-jFLSft: Lfe U n ><d^B \z &m.<n x tr ^ + -> ^ ;u 
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[0 0 3 6] ^•?LK-> l Jn>«i^a«jttbTttJ*igl. 
«ig£#oT43 9, *ffi^e,rtSBfc^fcoTii:+~S:S 10 
:t>^* hn- A ©JL#i**« ^EffiKffcft 
-r^xfcr^+v--v;ug«, ##?LH©iiMg||»«±©x 
tf * * -> r JPS t l*3#©{i«H4©i« lr>ltAtt#*fl «=> tX-5 
»ttft*r*t>©T»0. xtr^*->^jn&gte— 

MJECVD, ^XTCVD, ^i^Xtf 

0 ijioiB!m-«i:Hi;<"rntfA«r»«t. »sl.<«im 

-s. [ii/So i mfottm'&\zm?Mi&m)&uft-<D&tft$: 20 

[0 0 3 7] fr\Z (01-3) ^-rXS^*3ViT> X 
\L*>*i/\)Vm 1 0 2fC31^CD^AWXya-feXTIg^ 

1 0 9*^f£-r-5. ^©as*. p^iwte&A/SSHf® 

[0 0 3 8] (01-4) i:s-riSi:i3^x. _h 

1 1 £«;rrs. 30 

[0 0 3 9] ^-^^Xti^M-eSfkLTViT. 10 0*0 

^ti&«T-th>, h)u^>^<Dmm®m\z&m-?2>*> 

O^StH. 0yA(f7-y^X-t?«Xl^i7 hD> • 

tf&$Mt&tt&£l<xmfz>tl2>. £#*«1 1 1\ZM 40 
LTttim. *f*£ . ffife©*>©T 

[0 0 4 0] 'AlZ (01-5) fC^-rXS{C43^T, ± 

iB3t«ps«i 1 1 tmrm&tm zmisT, #?ut->u3 

>fil)<&S^«(cx-y^>^-r-&. £©*^, ^?LS>"J 
3 >©*#$:£ LT. MyiJ3>tt7 7ST«^i:l 
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[0 0 4 1] b*»b, 0 4©£.?IJ?->'J:3>£##?IJI 

ifm&m^&t. #g>im tennis vzi>T'\zi o© 
5^igt>©x^^> : yjgsit^#e»tx^ <> s^xf^i 

JfriU //m«r^©?fg-Cfci%-tC$iJ^ttJ:<aS?x-y5 1 
[0 0 4 2] £©££Xy^>^£n*gB##£#(::fr 

%mm<pizmhT&m£. ^nmm^i o i«^t^#? 

Wi:i7f>^^n5. x-y^>y$ti^g|5^^#MS 
->'Jn>g«l o o©$s©SJ®^^tr«^(c«. ->'J 
=i>S«l 0 0©^©^$rW«UT^*T^©7iW* 
LU„ ^LT^?L!«S&#1 0 l#®fflLfcR#*T'W«£ 

^tt7ySJ^*4>-eS#?Xy^>^ff^. 
5. t»m©»^(r-&«t^?LMT^ct^^S©xtr^+ 
->V^fi£SSC^l 0 2«%<b*:7»yg££RJ&L&U©T?£ 

[0 0 4 3] &tzmm<DZLtt£tf£>. J»M111 

£©£# 7 5 ©«U 7ySE©« 

^iciggEft*^* (H, o, ) ^T^zi-jmzm&V 

fcfc^^i^ns. 7yR&aaft. *v<\tz.ti\zm 
mznQZ-tcM'Smm-c h&jin -> u n > ©g#?x y ? > 
c©«fMasn*^**i&A5'y n >* 
jgfc^ / >x-y^>y$n-5©-e. tt&cftme©ttff€ 

[0044] -a\z (01-6) fc*-rxetc*5i>T. 

*«. Cl©IS«*?i!l^e.©oJi6-f ^^j^^JBriEliKUKK 

LfclSlC. v-Un>^{btt^©^'JT^ 1 0 7S^^ 
fi£^©SB(c*i«LT*5< tan. ->Un>SYkK«® 

SSTa&-5je5.^abS©T. y^XVCVDTl 0 0~ 
3 0 0'C©&BTi#irr-5©## : g;L^„ $fc/t'J7I 
1 0 7©lS$(i, ftSiS^£#irr-5&.E>&;f, j^V^ 
d^SLti. /1U7I1 0 7^-rLt)ig:>^-t?«^:<> 
^t^g*S.{S-r^*6^l©##«7!)iiJ>a^«^t*> 

[0 0 4 5] ^fC (0 1-7) fC*-rxStC*JViT. @ 
YkUfc^tC^Sjatti^S««?Rll 0 8^ffl^T> saj 

L-fc^^figsi o 9 ©a®. &wzwm±.\zw&2n 

fcAUTll 07ISS i O, *^»i-r^Sl^if6» 
ttS«l 1 0iSf$t5. S^*g8itt»«l 1 o\z® 

it5^ ^7X. -&Be»s&^©**^s«n 

5. &*j$Il 0 8«/«c^^<SIS!<^->©^#a75i'>a 
[0 0 4 6] ®mVtc&\zmfc£#$:tiQmV, 7 v ? X 



( 6 ) 

9 

XttJIftflJfflttWI&l 0 3S*WfcSli:.T3fc»aS«l 1 1 £ 

[0047] j^figg i o 2 &&mm 1 0 

<T&S«£iiS^J&Jl£&^t-£;L£t4^W^Tf4& 10 

o^osh^sks i o 20mm (t^^MLxn 
fcwro t&mi&®&mfoi i o©#®«, wcgjgs 

i x hmzH&foti Ztia TLti HE o a*© 
> u ^ >*«tra«a:fljt una* 

fillO t»m 1 0 2 O^EtC*5tt^7K3g^ro/5:J6T 

ffioT*«£*«©*#tt*»«>*ifc«>K. *«©±fr 

[0 0 4 8] *^**tl^tt, *«-r**ffi©***?- 20 
(-H) i&ijiifC^ (-O-) W©5l*T*SfiDT. * 
^FJgjfcS 1 0 2 i:SBJ«fi^tt*« 1 1 0 

[0049] -««jc^fiis<Dja«*«iSittit4jisv»a 

2, *iSO»^*38«5ft**. Cttl4ft|2 0 O'CGUifctt 30 
-St. **tt&bTt»fc**«t**©iWP*«H, O© 

#tk*u -tostKit^ixfcs/^y— ;ns^ (s i 
-o-si) *»j«-r*fc«e>T?fe*. La>Lfcri*s*38 

at 4 o 0T:&±©^8*Mrr<m4*^©»*siB* 

sctc^s. 3 o ors*©*WflajE£**ii*j:0 

40 

[0 0 5 0] 

*58»HO*#tt&JB 1 *J£0iJ©l¥»H£0©IiMJlSfClfci?l! 

[0 0 5 1] (01-1) l;StlSC*^T. 2 00 
5^n>©f*4^ofc4i'>f PM (10 0) JtMgji 
^'J3>i« (0. 1 — 0. 2Qcm) lOOSM 
U rnS02 - 1 CacTJ:? NLTKffi 
ffcfifcfcfr&H. Hl-lbOJ;5a;*a«5' 1 J3>10 
lSife. uOP#Og«2 0 4S4 9%HF^ffl 50 
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l^S^ttl OOmA/cm' T&^fc. fLTu 
©B#©#?LJt<tjSSt4 8. 4(jm/min. Tib 0 . 2 
0 0/imOSM»ofcPI (10 0) ->U3>S«14 
2 4»7i#«tMJWt4*lfc. 
[0 0 5 2] ^tC (01-2) CStlltfeHT. P 
a (10 0) MI>"J3>M1 0 l±f3CVDffi(C 
±0. I^I->'J3>110 2*0. 5AtmXtf^^-> 

[0 0 5 3] 
tefl!#X : S i H, /H, 
#X«ES :0. 62/140 (1 /m i n ) 
fi S: 750t 
JEE A: 80Torr 
fiKSii^ : 0 . 1 2 « m/m i n . 

fc\z (hi -3) fc^-rigfcis^T. xtr^s^p 

[0 0 5 4] ^tC (01-4) fC*-riSfC*V>T, * 
5, ll/i7hn>7y^Xl 0 3*1^^11 0 9± 

i:io, 4-f>fo->U3>i»aifii i 
ii o 9C«o*b«fc. 

[0 0 5 5] 2t\Z (01-5) \Zm-tT.mz&^T. ± 
fai£9^fci*»«£i§&Xy^>yfgjg4 3 KgU #?L 

X y y >^jg*©fflfig t £?L * y'j3>»t5l 7 f 
>fjf^t4, 

HF : H, Oj : C, H s OH=5 : 2 5 : 6 
1 . 6 (im/m i n . 

■Cfcofc. fcT2 0 0 Atm©^?lJfg&#te. »1 25 

ft->'J n>® 1 0 2©X^^>yjgKf40. 0 0 0 6 /z 
m/hourT»D, ^t'Xy^-^StirKJS^fc. 
[0 0 5 6] (01-7) iC^-rigK&^T, -h 

(1:1:5) ii^Mtl 0»IHHfc»b. 35C»E* 

f©^7XHS OP* 4 0 0 urn) llOt, WSAS' 

ij3>no2i**'j'f3 vzkmmmm \os*m 

5 orf'jjng&U 7y 1 0 ZiMikitLtc£.Z.?>X°-£. 

mtvn 1 1 ziGLom^tz. 

[0 0 5 7] ZrVT&TM&m 1 0 9 OSICSfLt 

(C^^fiEStlfeS O I 
[0 0 5 8] U3*±^-3fclHlSS±^ffia^^A 
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[0059] mmm2) @3ti *&w<D&2<Dmm 

[0 0 6 0] (0 3 - 1 ) K^fXglCi^T. 30 0 
Mm©;S#-£Jf ofcJttrt^O. 01Q-cmOPI(l 
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[0 0 6 3] ^ir (0 3-4) K^-rigJCSJUT. 3g 
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13 0 9 9 
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ttftfrSfl 3 *JS^J©PiBB*0©XS)IIS{CiKBJT'5. 
[0 0 6 7] 01 - 1**6 1 -3*Ttt, ^l^^t 

[0 0 6 8] %.\Z (0 1-4) iC^-fXgtCiS^T, M 

e», ->-h«©7x/-;u^«iti 0 z*m=f-T&f$m\ 

o9±i:teo. KK41* >^©->U:n>3EJ#S«l 1 1 

[0 0 6 9] %.\Z (01-5) \Zm-fJM\Z$>^-Z. ± 
ffi&!;9^fetfg«£3iRX.y^>^?£tHC«U #?L 40 
»SB#1 0 1 <D%.&M1Rff3iZ^y^>ifLtc. 

[0 0 7 0] #.\Z (01-6) iZTjiTJimiZ&^T. & 
?LM->'J3> 1 0 l7i)ix-y5 1 >y$rifcCi:{r«t-s.TS 

ttivrzm?mtfLW i o 9 <DMmiz. y7X?cvDt:i 
■3T->'j3>^tJKi o 7*0. o 5 ummmvft. m. 

«m*«2 2 CCTfr^it. 

[0 0 7 1] £.\Z (01-7) IZtfTT XgK&^T. ± 
fBXg K £ 0 # 6 ttitsm £ 4 -1" ©*§H*53&«« 1 

1 0 £ ~> ij n >S^H 1 0 7 ® £ »J -f 5 K«flt^S 
*F#Jl 0 8*ffl^T««Ufeo &5»L/i««£3 5 0*C 50 
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CljbOS&L SH^fiS® 1 0 9 1 1 1 

[0 0 7 2] *LTm=?&f&ffil 0 9 
JUmWBf 1 0 3&>>>?nn*?>dp-C$t&l'. MtcSo 

t7i; -jimmitwtm 75 x^-ct v. mm 
*>©«•»*:. 

[0 0 7 3] MKffi*±a<ofc0S&±K?£II,££fAU 
[0 0 7 4] Sfci&Lfc&SdSWc^Tfct. ftSii 
[0 0 7 5] 

txtr ; S'^v-.v;i/^gLfe#iSaS»c^*^fi£L. * 

StC««F$-t±, ^JLStSBft-fcjIJRX^^LTSmg 
*^nit^ffia*#a©^ (membrane) dtt 
S ffl ^T2??«ttt« fi fcftf L . V-y?7,m> 

tjtuz^mmfczftM-rzt^oJjmz&iT. mwm 
w.±\zm&mfr^&mm&<Dig? x ssActts 

T'ZZ&OlZtilfc, 
[0 0 7 6] *^^©ife-553l^tt. It!^ + ->tM 

■£©££<£fflLfcSO I B©MiP^*fe@J6Ti^-TS 

^>y?>tfmmtt&utbT*&^rztb, m^mamm 

[0 0 7 7] *fe**fe(Cj;oT#e»nfcSO 

S IMOX©ftf£0#5fi*SSSlW5u 

[01] #5SBJ!<z)SI 1 , ^S^JE^JCiS*^^© 
[0 2] ->un>*«*#?LM-r^.lS©S©iJiBj@-e& 

[03] **W©»2**«fcJ:*i|ii»#*^-©fP«* 
fe©X8*t5iaj-r.5fe«)©«S;H<)WB0T*S. 

[04] #?LM>''Jn>t#^?LM->'jr3><Dx-y5 1 > 
^ii^J±*^-r0T*-5. 

[^©IftHJ] 

100, 200, 300 ¥^ft->'J3>«« 



( 8 ) 



10 1. 

nmm 

10 2, 
10 3, 
10 7 
10 8, 
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3 0 1 *7L«ftLfc^U3>»«, 



3 0 2 
3 0 3 

3 0 8 



i 



10 9, 
110, 
111, 
2 0 4, 



3 0 9 

3 1 0 

3 1 1 

2 0 4' 



2 0 5, 2 0 5' 
2 0 6, 2 0 6' 
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